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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound, 
suitable as an electron transport agent and useful as an 

electrophotographic photoreceptor used in an apparatus k* fc ^k w J'< ! 

for forming an image such as an electrostatic copier, a ^~ 
laser printer or a plain paper facsimile apparatus using 
the electron transport agent. 

SOLUTION: This compound is represented by formula I 
(R1 is an alkyl or an aryl; R2 is an alkyl, an aryl or 
represented by the formula 0-R3; R3 is an alkyl or an 
aryl) and, e.g. 2-oxycarbonylethyl-3-phenyl-1,4- 
naphthoquinone is cited. The compound represented by 
formula I is obtained by reacting a 1 ,3-indanedione ° 
derivative represented by formula II with a bromoacetic 
ester represented by formula III, synthesizing an acetic 
ester derivative, then isomerizing the resultant acetic 

ester derivative in the presence of sodium hydride and O Hi 

further oxidizing the prepared isomer (when R2 is BrCH 2 -C-OR 3 
represented by the formula 0-R3). The compound 
represented by formula I is good in solubility in solvents 

and compatibility with a binding resin. When the compound is used with a specific electron 
accepting compound having a specific redox potential in combination, the sensitivity of a 
photoreceptor can further be improved. 
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[0 13 1] (5£<K R* 14 . R« 15 , Re 16 *3<fct*R (CG7) ^JS^ * n *sT - >Mm 

* 17 nm—'§Ltztemteox > dofus^ ta^a-s, r [0132] 

;^^^I4fc|^oyyl^S:vto ) [ft5 4] 
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(CG7) 



[0 133] R« 18 , R6»9 , R«20 teXzfR 

(CG8) x^r^^o-mm 

[0 13 4] 



Hb5 5] 




(CG8) 

[0 13 5] (5£4\ R* 22 SSjztfR** ttlfU— *fctt: 
RftoT, yJcSIJB^ T/U=¥/Vg, T^a^rv/Itfett 

(CG9) hv*rym& 

[0 1 3 6] 

Hfc5 6] 




(CG9) 

[oi 37] <5£tK c pi % c pz *5<fct*c P 3 an 
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(CGiom y^^s 

[0 13 8] 
UtS 7] 



z ff 4 



(CG10) 

[0 13 9] R* 24 ^tfRs 25 ttn— 

(ccii)rxi/^-)^ 

[0 14 0] 




(CG11 ) 

[0141] (5£<K R« 26 ;fc<fctfR8 27 li^-itrt 

i"o ) 

(CG12) ->T-> 
[0 14 2] 
[ft 5 9] 
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(14) fftHJSpg- 1 5 115 7 
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(CG12) 



[0 14 3] (=**K R 628 *5J:tfR8 29 fif^-^fc^ 

Mot, TkSfJK^ T7P3^r^S*fcri 
^nyy^^l, R* 30 *3ctt5R8 31 ttf^^fcte 10 
MoT, fcmm*. 7/^;vS4fcli7y-^S«:^ 
-To ) 

«f*. «i3*<oRaiac i - 6 ©7^*/Hi^^^t 

(D7;v*/uStt, BuizB Lfcj^^lc 1 - 6 ©7/^^${: 
£ 0 ^^n7;^iam b Z-tZis ? & 20 



[0 14 4] Ur I*, 

t°ny/K t°oy^/K ^-^^y/K JVit*^/ 

U/k f7/y/K ^fyf7/y/K 4%#*svas^ 2 

yy/K t?7=/K t°y tv<y^/K f^u^ 
y\ 3-^/^y^/K *^*yy, f7^y/^^ 
fetf bin** *fc> Miit«^tfcSii^iT^ 

[0 14 5] ±|E£Ui««LTfc <fcl^JH*S£ UXfi, 

mzrn-z ^ t (Dfrzmmm 2-6 ©7;v^=^s*i5 

fetf^iX^o A 1 s A 2 fcit/Cpi , C P 2 , C P 3 

5£ (2 1 ) - (27) ^-TSds fe 6, 4x 5 o 
[0 14 6] 

Ute ol 
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n^r 034 



(2D 



(22) 





OH 



o^^r^o (23) o^>r^o (24) 





(27) 



[0 14 7] R g32 ^ ^/;l//^^/l/S, 30 [0 15 0] 

yr^-l^m. 7077^^1, ^t^-Y/VS, T [<fc6l] 

m*7F-to ^ftb<nmte y xNoy^jR^ ®&g£#L 

[0 148] R* 33 f*, -O'if^^ffi'&LT^lS 

rt>J:t\ R* 34 tt. »*JBT-, atMW^Sfctt^ 
^^r^-To R* 35 tt, 2«©«aKfk**»*fcWt35r# 

[0 14 9] R* 36 ^ TA^/Pg, 77/^1, T 

Ltt J: v\ R*37 ^ 2«<0*ifc«ffc 
tK*S* **K6Mfc;*lRS*^:tt±IE— ««;(25), (26) 

TIG^(28) : 50 
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(28) 



[0151] "C* ifc(c«*aSr«fiSt5 
^AtK^v'/I'^ T^^drV^^^ 

[01 52] R839 f i % r^xifcttTy-^it 

2 -^x^/K 3 -yf^/K 2- 
-Ov^K 2 ^■fe=/u*<oK*fR*S2'^6<OTyW 

[0 1 5 3] mjlBRs 33 tefe^T, -Oif L 
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mW\ ~4<nT/l-*U>mfchtf btl&o _hl£R g33 t 
[0 1 5 4] £fcRg 33 IC^oV^T, <<>"&>mkffi&L 

-r^Ky/K i h — r >Ky/K -^^^yyyK 
'O-^Ti/y/K ih — ry^Ky/K -<^^^ 

yK ^ty^U/K ^y^iMJ-yK '^>/77^ 
yK ^/W^U/K ^-y-^^/K T^yv^/K :7a: 

r > h U~/>m&3btf 20 
[0 15 5] ±|5Rs 33 £ -0"tf>«£ (Office <fc 9 Jf£ 

yK f7^/y;K ^V^T;/y/K ^/y/K fcT7 

yy;K hyryyyK fhyyy/K try^K 
✓ y/K ^^✓a-^u-s/y/K ^/fr/y^ 

[0 1 5 6] mj|SR« 35 , R^ 7 K^T, 2«<Dg££ 30 

^wy, 7^^->-by ui/^asfctf ^tt 

So ruber* 36 tc^r, «*ats*LTf*. ey^ 

yK fc°7 v^K \i=7=->\s, 4 *s Y }) JV&ffrth 

[0 1 5 7] iftfSRs 37 tc^oV^T, ffi%d l &(2S)-em&ti 

5 0 ±ISRe 37 ffirlE^;(28)*t?***b5»»i:tcJ:f5 

*f A\ -oy [f] ^y^^/-^ 

W Ce, g] ^y^^/-yK -o-yt°y^^v 

[0 1 5 8] huIBRs 38 d&^T, TjV^*i/$jV7f^ 
#yLotf^7K ^D/K^r^/^x/K ^^^/^ 
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;k rwyj^v'y^^ t°yy^^j^ % r>-y->^ 
*h hMi?y*l», tr^y *^y k 

t^a^Oi^M^ffl V >£ r £ tf*T* 

[0159] £?t. ±E«*©«wf»&a«: % mm<om 

>T^^fc«fi:36S4. 8~5. 6 e V(7)^(D^CTt5r 

AffWlcf±>f^->'ft«ffi*S4. 8-6. Oe 
V, «Ff^5. 0~5. 8eV<Oill:fc51g»J^ 

[0 16 0] #K#igfc8ffi3&£»J£ ITIi, iiWB-tt 
5£(CG1) X-&£tiZXM&&m7**isT~>'* — jR* 
(CG2) ^SttS^-^V^^— i/7=y*(Z)7 
^nC/T^yM^ fifrlB— «^(CG3) T^£*t5-<y 

^ < t-—Jt£5£(CG3a) : 



[0161] 

Ute 2] 




(CG3a) 

[0 16 2] (^C^. Re 40 , R« 41 , Re 42 ^^t^R 

^*^»iS«Cfi&ffl $ o ±!2-jlS:^:(CG3a) jo V^T , 
liSR^ 40 —Rg 43 fctB^-r^Tyi-^-yvS, Tyi-^^r 

[0163] nM&&m<D?ibm^7?K^T~>7km 

7 0 0 n mJei±(0«S««^«5ff SrWT 5J83t# 

o«lf»t»Si bT»ST*fc5o tm7^pyr 
BSta— »*(1) -C*^tt5^7 h^y > 

t^TliMtfcl foT7 0 0 nmW(OK^t 

[oi6 4] ^^-<y i/y«S3|snt, ^««««08fi«r 

-<y U>^M^(CG3a){*. Tt^il5t7 h 

9, roW#*»fflLfcft^J(W**tt:, pra®*^ 



(17) 



^i¥9-l 5 115 7 



31 



32 



/k T^vmm. #yrsh\ ^y^u-*^, *y# 

mm*, i/v^-^mm. ^^>mm. -7=s—A>m 
wn, *&««sK*5/r^ y ' k ^u^-r^y 

5. &mt£mm&. r^y/wss^ 
*^w^-7* »/u**a-&», #y^*rvK r 

[0 16 5] £ < K-JtS^Rl) : 
10 16 6] 
Ut6 3] 
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i i 

(CH 2 ) B 



R^OH 



(R2) 
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[0 16 7] R rl *5«fctfR r2 ttl^l— 

oT^t2-407^UyS^L, R r3 , R r4 , 
R r5 asi^R 1 * fcw— SfcfimttoTjkWJBl^ MSft 
l -40T/i-^yi-S, T y— >^as*fcttT9A'*A<««: 
^"To ] T^^^t Ko^f^ft, -«*(R2) : 

[0168] 40 

[<fc6 4] 



[0 16 9] (5t*K R r7 ^itfR 1 * £/cf*S& 
oTSit 2 - 4 <7)7/K L, R rt , R 



[01 70] 
Ut6 5] 



HOR' 




OR rt4 OH 



(R3) 



[0 1 7 1] R rl3 &£TfR r " &fz& 

R«-» 6 , R<-> 7 *3j;tfR rI8 ttl^-f-fcttSfcoT** 
IB^, 8^1-4(07/^1, 7y^Stt(i7 
y/u^^SSr^to R rl9 *5J:t/R r20 ttW— *fc«t* 

[0172] ±s&#y^*x/M»ffira:. jwfrttfcf*, _b 

<*: > AoJ* £ it teZcD^L ^^juM 

<om&t* i o ^e/u%^±, »*L<(i3 0 ^/i^/oJ^Jb. 
J; t < (i 5 0 ^;u%^±t*$)5o Ko^Vft 

l 0^e/w%J:^ig:^^, »*M4as*H-#fc 

[0 17 3] £fc, ±12^ y ai^-r/uWffitt, *nn* 
2 0 c CT«LfcW^\ 0. 3dl/g 
£*_t, #£L<teO. 4d l/gWT^6Wtl 

355 o . 3di/ g a±t?*>nff 

©*SHWc45cO-C, fiRS»ft3p2. 5dl/g£JLkfc 

[0 17 4] S^t Kn^->ft^«i|*^i-«HB-JB! 

*(R1) — (R3)fc*st^r, SR ri > R r2 , R r7 , R r8 , R 
r13 , -Rr" i:taat5«*»2-4©7/^uyIt 
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£ 0 -£tzmR r2 -R r6 > R r9 ~R r12 , R rl5 -R rl8 

;k 7^i-> b y/^^fctf fett£ 0 ^et-r^/i-^r^ 

[0 17 5] -^(R3)(C^^TSR r19 > R 

i:<{cffifE-«^:(Rl)-C***t5^k Kn^Mbfr 
5t(Rl-l)-0«3tL* 9, 9-^ [4- 

*> 5 V * J* bu IB— «5t (R2) T^^tl^^t Kp=^ */VC&m 
*(R2-l)"C***u51 f 1-fcT* [4- (2 

[0 1 7 6] 
Hfc6 6] 



(R1-1) 




HOC 2 H 4 < 




2 H 4 OH 



(R2-1) 

[0 17 7] ±|S^fc Kn^Mfc^ft^ £fclc#IJ^* 

;vi^y7^^ l, 2— t-y^ u^i^^/W/K^ 
gg, 1, 3—1-7 9 l'Z/*JlJA'ti£>&t* 1, 4—1-7 9 

1, 5-t7^l/y^^*, 
1, 6 -1~7 9 I/Vv^/UtK^^, 1. 7-t7^l/y 

l, S-1-7 9^>iyi3/v^^ 2, 
3-^:7^ I^v^/M^I^ 2, 6— t7 9^>^ 
/t-rtO-^ 2, 7-t7^i/y^;^yi, 2, 2' 

-t^zc^/US^fr/Ustfvg^ 3, 3' -fcT7x^/U^ 
4, 4' -\?7*~/\'i?jJ/l'78>'Wts 9, 9 
-hT^ (4 -%;V^ls7 ^ — Uls) y /Usf U 1/^(0% 
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Wfoftsfctffetta. rtLfeJi*^"Cfflv^Tti;<, 2i 

y 9 JOWL'S* ^VI^^tvK 5£(R5)-C^£tl£ 2, 6- 
^:7* U^^/UsR^R, *(R6)-e*£tL57 t l':7*/l' 
KWfctf fettle 
[0 1 7 8] 

lite 7] 

o * — * o 
h 3 co-c-< V-c-och 3 

(R4) 

O 

&-OH 



HO-C 
it 

o 




o / - A o 

HO^--/y-C-OH 



(R5) 



(R6) 



[0 1 7 9] tfcico^-^^ltft 
^=f-\sl/9y /K l, 2 — r/PAti'S?:*-— A\ 1, 
3 -t'p/^^ A\ 1, 2—79>'i?*—A> y 1, 
3—-/ 9 ^v^— /K 1, 4—:/^ /K 1, 3 

— ^^^>^>?^-— /K i, 4-^y^yv J t-;K l , 
5-^>9>iS*-;istet*(nmJVjm9V 3-;ug, l, 
l-f* [4- (2-t Kp^v'xF^^) 7ji^) 
- 1 -7xx;vx^y, 2, 2 -t^ [4- (2-fcK 

{4- (2 -fc Ko^r^i h^rv") ^jl—AO ;*/l/:7jj- 

[0 18 0] £<l;i#Bft^*-/HS#£ LTfl. rtl 
KI8Jt£tLfcV\&Sfc£;tti\ *(R7)"e«*tL5aL^U^ 
^!J3-^ 5£(R8)-e*£tl5 2, 2-fcX [4- 

(2 - t Kp^v'X b^rvO 7xx;u) -3-^5vW< 

fettle 

[0181] 
[<fc6 8] 
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HO-O-C-OH 

H2 H2 



(R7) 



HOC 2 H i 



9H 3 



C 2 H 4 OH 



(R8) 



[0182] ±u&f$.ft*mm&z-&xtfy ^*tvh» 

[0 18 3] J^^y^x/MMi*, Sgfcfi^Sfcco? 
31 ^ 5 ; — (Rl ) — (R3>*» 

b»«X'S'>*< £ fc 1 iOi^t Kn*i/ft*ft(4, ft 

r kfcX%2> 0 

[0 18 4] Sfc, ^tKo^^*(Rl) 
~(R3) *«tp i?^"— AJ&#<b £*fi£- Lfc# y ^tvP 

St? 10^ d n3^/UA^cOlg^3te^T*2. 5d 1/ 

2. 5 d i/ g «±o«isttft^-w-rsi«^o^y3i 
*jvj*^x~<nmm&*&§>iz.2. 5 d 1 / g «±fc-r 

[0185] ^yi/7^hiut 2o^ym 
— K 2, 2, 6-h 

K 3--f y->t^h>f;P-3, 5, 5-hy^^ 
Hb^^tit ^ < (c^^-u>-4, 4' -t^7x^ 

[0186] #y^*T/i>ffimbKi&£itzi?'(y >r 
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*^^»H§<0*yU»K*fLT, ii^O. 5 — 1. 3{g<7) 

ass* »*L<tto. 8-1. m<owm&SfmT*#> 

5o ^y^^^/^^T-cO^^T^=i-y^(OOH 

x&><9, y ->t*— httr/ua- a^rjslt £ u 

10 «MB£2E*>fefcv\, 

[0 18 7] ±»Lfe«ff«R*E*c*5V^rjfiWftbf«iB 

^r^^^o (2, 2, 2) ^^V. h 

y n-v^at.s >*^ifts»ig-e*)-5. ftfeffltosawftw: 

— MC*frLT0. Ol^AJ^T, £P£L<te0. 00 1 
*A^T8SlP£ix5 0 

[0 18 8] Ki6li»i»tt«0±j*Lfc2Ky-3i^'7 l /^» 

20 re^ttist^^y^r*-ht«:igjKnix.. frmmmv 

[0 18 9] ±J6U*:sKy3i^-r^»llg<Z>«{*«Rj6*- 

[0 19 0] Ko^r^ib**(Rl) 

- (R3) S: ^ tf Afig^ £• LTtTKy^i^x^ 
»ffi<0»^»tt2^a« MMtO. 5d I/g) 
T\ ft*ni0Ji« (iiMT*2. 5d 1/g) 

i)^XT/\smis&mnkLxmto&&fc*+zts mm 

so tt^^o. 7-1. 5dl/g^«^yx7f 
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[oi9i] mw&^tctfv ^* z rfrmm&-f&&)^ 

S*T5>^*#*"C-S»5V^*+fei-S*ifeOH*\ An 
alysis of polymers, T. R. Crompton , Pergamon Press 

[0192] *fc±aBjKy^^^»j»tt, #y#-** 

[0 19 3] *«^«*ff^*5V>-CJ*. *S#»JIBl 0 

*L<iio. 5-3 ofifi*fB<ow^"x?ga^$tt. 
ai«itt5-i oofi*», »*L<fii 0-8 ommu 

0#i^X-ga^^tbSo jE?Hft5£»Jf45-5 0 01 

MSB, ^l<{^ 5-2 00 tl^(D|ii^T«^t 30 

mm 1 0 0 fi&gp^*]- lt 2o~5oo mass, l 

< fi3 o~2 0 ofift«-e*>5odsas-cfcSo ^JIM 
f f M^^f Wi 0 otMl^tto. 1- 

4 OfiggB, &£L< t*0. 5-2 Ofifl^-ClB^-TS 

[0 19 4] £7c. ¥il^@3ti^f ^tt5-l 0 0 
/im. #£L<tel 0-5 0 Mm-efc£ 0 911©^ 

[0195] mmmmytmz&^xi*. mM^m^m 

^£#J£5-1 0 0 OfiSffl, #£L< 30-500 
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tt*tt#»IBl 0 0M»1C#LT0. 1-4011 
£r£L<tt0. 5-2 Ofi*»*T?E£-r50)tfS«S 

5-50 »il<tti-40 «*»-0fii^i- £ 

[0 19 6] ISiil ^ri)^t 5 tfSi^J i Ut« 

tc, *£*WJ3§1 0 OliSi^LTi^Fl^J^l 0- 
5 0 0mft£fl, ^L<li2 5-1 0 0»#]^E 

Ofite^UO. 1-4 0Sfi£B> #£L<J*0. 

5-2 0fifi:«-eiB^i-S<odSjg3"C*>Sa 
[0 19 7] £/c, Sf«^i8*Ji<off$tt, *SWB4= 
Jl^O. 0 1-5/imll ^KttO. 1—3 /im 
iST'fc^ *ffiftta6)i^2~l 0 0 Mm, #£L< « 

5~5 0/imist^o mmgimftm^foixn, m 
n&mfctmytmk<Dm\^ ^tzmmmmytm^^x 

tiX^Xh £v\ 

[0 19 8] ^SS!*3j:tf«JiSlo«-tf{*»fcfi, 

»h ^TM#J, «®efe«»k 5>m^AE 
[0 19 9] «3fcg<DJ8&£fi± 

\c ^^<Dm<Dm^m^m^mytm^m^^xh 
&\,\ ztoZoten+ftsmtLx^ m^m^mmm 

&m<D&*\ TfBW-jRS:(ETl) -(ET12)T?**ixS^ 

[0 2 0 0] 
[^6 9] 



(21) 



9-151 157 



39 



40 




(ET1) 

[0 2 0 1] R el , R e2 , R 63 x R H *5£tfR 

[0 2 0 2i] 

Kb 7 o] v: 




(ET2) 



[0 2 0 3] R** liT/l^uS* R e7 i3:ffi&g 30 

>fbT/i^A^£^-t-o v HO — 5co^^:^^-r o * 

«fcv>. ) 
[0 2 0 4] 
Ut7 1] 




(ET3) 

[0 2 0 5] R* 8 *5j;tfR e9 

H0-4Og|S^^i-o **5, #2J£AJb<7)£ 
#R e8 *5<fcUCRe9 tt«ftoTV>Tt> J:U^ 0 ) 
[0 2 0 6] 
Ufc7 2] 




fR e1Q ), 



(ET4) 



[0 2 0 7] R el ° |j:7/V=Jr/H, T y — )V 

/^oT^ttJ:v\ ) 
[0 2 0 8] 
[<fc7 3] 




,e11 



(ET5) 

[0 2 0 9] R el1 

[0 2 10] 
[fb7 4] 



->e12 



a ri> 2 :£JLL<Z> £ # , £-R 
) 




el 3 



[02 11] R el2 ^o^T^R 613 — 

O. N-CN^fcfiC (CN) 2 ^f 0 ) 
[0 2 12] 
[^7 5]. 

~ e15\ 



3 e14 



(ET7) 

[0 2 13] R e, < li**J®^, Aoyy* 
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ttl-3(0i»t*5 0 fc*5. :i#2£U:<Bi:#, #R 

[0 2 14] 
[ft 7 6] 




(ET8) 



[0 2 15] (5£cK 0«l-2(D|itfc^) 

[0216] 

UK7 7] 




O ( ET9 ) 

[0 2 17] R el6 *5J:^R eI7 file}— 20 

i©feS7;^/H, ^7/1, ^hn^, TV^^iX 
#/i^^yi^£^i- 0 v*5J:t5€ttl~3^«»-e& 

R el7 KUlVMcSfcoT^Tfc «fcV\ ) 
[0 2 18] 
IftS7 8] 

R eia_^CH-R e19 (ET10) 

[0 2 19] (5£<*\ R el8 4oi:t5R e19 W:RI— Sfctt so 

[0 2 2 0] 
[fk7 9] 




[0 2 2 1 ] (5t*K R e2 ° fiT S y itTAr^AsT 

7cttl~2OSE»*rfcS 0 **5, 7^2 

[0 2 2 2] 
[ft8 0] 
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o 

(ET12) 

[0 2 2 3] R*2i ttTK^T-, T^/US, 

7h7^r;xfi/>, 2, 4, 8-h 

[0 2 2 4] ±e«^©«^*Ha^fc*5V*-C, T^dr/l- 
g > TVi^^rv^ r^/u3r/u-g:JoJ;t)^ 

^n^^/K 7yM-n^?vK a— K^^/K 2-^ 

/K 2-^n : t7 p P^K i-^nP7 p Dt'/K 2 — ^ 
nn — 1 -^^/Wni^vK l -zfn^— 1 -y 
/K 4-3— K^^/K 3 3 
n-2->^/V^n tfyK 2 3 — K— 2 — f/^n 
1 -yjUTtti — 2-^f/W/nt: , ;K 2-^ no 
-1, 1 — ^/U^^vK 2-^a^e-l, 1 — 

[0 2 2 5] #f Mi ttft, tztTttt-t?^ 

/k ^yfr^/y/K >r$*vy/K 2h — r ^ *v y 
/k t e 7/y/K hyryy/K fF7/y/K — 
/k ey^K txy^/K t^y^y, 3-^e^^y 

[0 2 2 6] ±BXfc«fcL-CfcJ:v>in*Xi: briS. 

(DTjv^jv^ SiSl-6W7/u^^i/S, ry— jv 
SlrttSr £ ofcSSSife 2-6 ©7;^^M§^ 

fc^tfr/i^-*^ «a, is. 
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[0 2 2 7] K^^^OfpItL 

[0 2 2 8] -ttet>io. Huie^om^^J. sffrtfi 

^-Y ^ h 5/ ^ -ife * V > Sr fll 
T^—frm. n S/^n^MJ- 

[0 2 2 9] 

KT»ii**W«r % ^J*«L 3lft«k ifc««lc 

&f&m 1 [2 -^^v'jfr/^/tfnyUai^vU- 3-7ai^yU 
i8«f«r»atfc5 0 0ml(Z)2oP77^3|^ flSE 

1, 3 — fy^ty4 1g (184mmo1) <b . 

^A7. 4 g (6 0%, 18 5mmo 1 ) ttti 7 

felx £ 6^:7 7* Loo, fl^TK^ h7t Ko 

77>2 50ml ^r*D^/c 0 

[0 2 3 0] o#*»C±|a^fS^, HtllE-^(lc)^^>R 
(3 6 8mmo 1 ) £r*3>o< «9®TLfc^, it 
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1 N(Otft»*8iR4 0 0ml *«^Dx.T3BS 

d)*WR 3 ^^^S"CfoS^^- 1 , 3-v^h- 
2 -7xx/u^>^y- 2 -T-fe^— h 0RS46. 5 
g, |R*8 2%) Sr*j«Lrt: # 
[0 2 3 1 ] o#~{C, Lfc 5 0 0m! 

OP77^3|: N ±IS^^^-l, 3-^h-2-7 
10 xx/W y^y- 2 - Ttr- h 4 5 g (14 6 mm o 

l) t , ftRK#2: lt»/<77-f ytKffl Lfc** 

fb^hy^-^5. 9g (6 0%, 14 8mmol) 

#;*T*e&U $bic7 7^^^7K^Loo, J&tK^ h 
7t KP77^200ml ^D^Lfc 0 
[0 2 3 2] -tLT±Sa«*Sr, »STF"C 3 B*Kk j5>< 
#U^$ttt, lN(OJt»7k*»4 0 0m 

20 mftS— ^(le)+^R 3 dS3i^S-e*>5 1, 4- 

v?fc Ko^'>- 2 - t^ry^yl/fc/l'Xf /l/- 3 - 7x 
—/W^^U^ (JRfi3 6 -IR*8 0%) 

[0 2 3 3] o#*tC, 5 0 0ml(DE^77^^lC > _h 
121, 4— v?fc Kd ^r*>- 2 - t^^/l'^^x^ 
-3-7x=/Ut7^Uy35g (114mmol) 
£ , Kfctt 26. 4g ( 1 1 4 mm o 1 ) £ , ^ u u 
;VA3 0 0ml ir^PiT, *ffi"P0 5B*IBk ^<#L 

30 ^^fffi^-frfCo 

[0 2 3 4] ^ Lt ^ (7)^I$:x^ 7 -/l/^P)Sfe B 0 ^ 
1LT, Bff!E^(10-l)-C*$H-6«E{k;^»S:»®L/c 
(11X4 2 9. 7g, im^8 5%) o ^<Z>^J««<DiB^tt 

h/w^r!U2tc^-r o 

^J&#J2 [2-^^^>^^^^/w-<^>?/W-3-^^^ 

hu!b-«*(ic)*g>r 3 ^y^it^syD^iti 

^^^yWin^ 7^/1^8 4. 3g (3 6 8mmol) 
40 Lf::iMlt £K«KLt\ tulS^:(10-3) 

x~mt$tiz>muik&yozmmvtz mms 1. 1 g , nx 

$7 5%) fl 

[0 2 3 5] r<0^j**<0»^lil 2 2—12 3tT*) 

-£/&#J3 [3-y^/u- 2 -^-^v'^y^7K^-yl-^<Vv J y^ 
-l, 4-t7h^r/y<DM) 
^E^^^^/^^TVl" 5 0 g (3 3 0mmol) 
7 P ot 6 tyixf;i/X7>T/V2 3g (2 3 0mmol) 
so t , ft£P L/c -7" h7t Kn77y200ml 
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tK^T, fom4k*i- MJ * A 1 5 . 8g (395 mm 
o 1) SrJDx.fc«, *KT-CRJ&S*fc« **5±E«8E 
4\ KM^n^h^:? (TLC) J;iJ;?>RJSS:iiWL 

[0 2 3 6] RJE&»TII©RJtS*fci»*S:lDx., ft^ 

4^^xfd 0 ori:J:tBStlS*S:, 1 0 3-1 07V 
5mmH g(7)^Tt«Ig^J: 

(|R*3 0. 6g, IR*6 5. 2%) £r^/j£Lfc 0 
[0 2 3 7] o#ld, ±|B2— <^y-T^'7 p cie^^ 
xf/Ux^f^3 0. 6g (1 4 9mmo 1) 
26 0 gi£:MT85t;t«l3 0m a><«*Lfc«, 

5, itul£— ^(lb)^(OR 1 d^f;Ht^52-^f 
/u-i, 3-4-yyy^ty8. 27g (11X48. 2 7 
g, ljX^3 5. 0%) Sr^fiKLfco 

[02 38] o§X ±^2-^^-1, 3-^>^ 
yv?ty2 9. 4g (184mmol) £<£ffl Lfcr <?: 

%) o ro^»<^iB^«:8 3-8 4 t CT^ofc 0 * 

[0 2 3 9] M0*J4 [2- (^-^rv-^7/U7K^/U-4- 
^f;l/7xn;l,) -3-^^^/U-l, 4— ^h^/ 

5 0 0mKDt^77^^(:, I^fl/y2 0 0ml 
p-^l/'/-/U3 9. 7g (3 6 7mmol) £ . 
yv^Bm5 1 g (3 6 7mmo 1 ) t ^Px., tK^T 
^<#loo, N, N' -^^^P^^ri^/^/l-jK^ 
>f ^ K 7 5 . 8g (367 mm o 1 ) £r^o < 9 L 

[0 2 4 0] ^tt, RJS»T««-»*l-WfflLfc@# 
SrBfc*U i«ltt, itufS-^(lc)^R 3 ^ p 
- J ^)^y ^ ^/t^ffc 6 p p - * 5* A*? * 

^/^^r^ (l&48 3g, i|X^9 9%) ^^Lfcc 
O^td, »f ^gilfc5 0 0m 1 (020P77^=i 
HUBS— JHSC (lb) ^ (OR 1 ^7x^;Ht^5 2- 7 
^-/U-l, 3-^y^i/ty4 1g (l84mmo 

1) t. «aK#ifCjli/<77-f ^fcttfflbfc** 
{L^hy^^7. 4g (60%, 185mmol) t £ 

#*-eg&U £ b(C77^^^«too, 1ft zk^ h 
7tKn77>2 50ml ^D^/to 

[0 2 4 1 ] oyic±ia**ic, ffllWn^lM-p- 

/f^7x^/H77/l'8 4. 3 g (3 6 8 mm o 1 ) 



gfi^%4 0 0m 1 *{zMz.X&gh*%fm£'&, ^<Dl& 

f/U7 ^ ^/i^T*& £ p - y ^vl" 7 3c ^/i/- 1 , 3 — v 5 
4r h - 2 -^^/M' 2 -TiTT"— h (UXi:5 

6. 5g % !R*8 3%) £-&j£LfCo 
[0 2 4 2] o#*lc N 5iffifS:8tLt5 0 0ml(D2 
10 OP77^3|C % ±!5p - ^f/W7j:^;i/- 1 , 3 - 
h - 2 - 7x^/K y ^y- 2 - rtr- h 5 4 g 

(l4 6mmol) £ , MMmttk ttS1^7 7 >f > 
S:ffiffiLfc^thy[>^5. 9g (6 0%, 148 
mmo 1) t*M7L. 77^3^^{:iBl b 

oo x jgMc-r h^fc KD77y2 0 0ml St^Dx.^ 

[0243] -tL-c±ia«*sr, a«T"C3«pw, a>< 

#LTR/££ii:tfL&. jft£r* lN^M«^4 0 0m 

r. huIs— ^^:(ie)4 3 ^>R 3 ^p -^^/i-^^^^-r 5 

&51, 4-v?h: Kp^v^-2- (^^ri^^/U^^/l-- 
4-> ^vi^^^AO - 3 -^ol^/I-^^^ Ul/ (l|XS 
4 2. 7g, l&^7 9%) £^J&Lfc 0 

[0 2 4 4] Ot*^, 5 0 0mKOH^77^3(^ Ji 
El, 4-v^t Kp^^-2-.(«^/^^-4 
^Vl^^^/U) -3-7i^/Uf7^L/y4 2g 

(114 mm o 1 ) t % 2 6. 4 g (114 mm 

0 1 ) ^r, ^nD^A3 0 0ml ^^Px.T, i^T 

30 t?5«fw, ^<^t/cm, m^^mi^tim^^ 

[0 2 4 5] ^lT:^ a 0 B $:x^/^^f|^M 
lit, a(rlB3«(10-5)-e**H5«ia{b^«JS:»!igL^: 
(161*3 4. 8g, lfe^8 3%) o r<0£jftft(D»j£tt: 

1 5 7tTfcofc 0 JiSB£j£»^*^IRRiK;*'< 

itf&&\ 5 [2- (^-^ri/^7/Wi<^^- 4-^-^/1-^31^ 

/i0 -3-^^^/u-i, 4— -^^ h^y 
buIB— ^(lc)^^R 3 ^ p -^jvy x/vS"Cfe a 
40 yn^W- p -xf/U7x-/l/XXf/V8 9. 4 g 

(3 6 8mmol) Srttffi LfcC fcK^tt, -fr(K«4 i: 

Ltc (J|X*4 9. 7g. IR$7 0%) . 
[0 2 4 6] Z<Dt£f&m<Dm&tel 4 6—1 5 OX^T'lb 

^^J6 (2--<>y^^-3-7xx;i,-i ) 4 

MfMlfc5 0 0m](D2oP77^^{:, i!f)f£ 
50 — jR^OW^^R 1 ^7xx/HT^5 2- 7xx;U- 



(25) 
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1, 3-^>^>i/ty4 1 g (184mmo 1) 

<?M>7. 4g (60%, l85mmol) t&JNA., V 

$ f>IC7 7^ :3 LOO, «fh7t KP 

77^2 5 0ml *D\\Z_tz 0 

[0 2 4 7] o#*JC±|5^(^ mU-W&:(\f)*<»K 
2 ^7x^l/ST'fc^)7xt^7'P-7'l' K7 3. 3g 

(3 6 8mrno 1 ) £t*o< ^ffiTLfc^, Sf&Sr, M 

f&<7)?&&, lN^*M4 0 0ml^ldOitg| B 

Lfc&, x^y-y^^g^lLT, j»SB-«5*;(l 
g)^WR 2 ^7x-/ult'fc-5 1, h - 2 

>y>f /l/-2-7xi;Kyyy Oft* 5 0. 7g, ijX 
^8 1 %) ££7jfcLfc. 

[0 2 4 8] o^(c x »«t«&Sa*Lfc5 0 0mlO2 
oP77^3l:> JiEi, 3— S^4r h-2 — z>y>(/i> 
-2-7x^My^4 9. 6g (l4 6mmol) 

&mm#kLxmm'<7 7 4>&temvizjkmk+ 20 

FU^Sn 9g (60%, 148mmol) t 

*T-«ifcU ^btc^^^Tk^Loo, JBbK^h^ 
tKo77>200ml £2m;L7c 0 
[0 2 4 9] -tLT±E*JR«:. IITt*3^, ^< 

T, mjfa-^(lh)^OR 2 ^^^^/^.T*fc^2--< 

4 —S?fc KP^>- 3 -7 -/V-jry^ 30 

U> (M 3 6g, 1R*8 0%) Lfc. 
[0 2 5 0] ori:> 500ml^77^^C, 1 
152 — <y^;i/-l, 4-^t Kn^-3-7x = 
/Vt7^l/y3 5g (10 3-mmol) £ « Kfbtt 2 
3. 8g (10 3mmol) ^ n n A 3 0 0 m 

[0 2 5 1 ] ^LTI^i^^7-^f)Sfe B B ^ 
Itt, BfrlE^d-l) "C*Six5«IBfb^«S:«jgL^: 40 
(M2 9. 6g, ifc^8 5%) o ^<D^fiR*co»jStt 

i 8 2 < cr*feofc 0 ±m±j&w<omK&w$i*'< 

? h/U^rlH7lC^i- 0 

£i£#j7 [2— /l>- 3- (4-^y^nbVU^ 
Hftia-«5« (lb) <P COR 1 *S p — fy/pt>7x^/H 

-e&£2- (4— r y/pt>7x^) -l, 3--r 

>yy^t>4 8. 6g (18 4mmol) £r&ffl L7c 

ztizmmit&mzmmLtz 01x33 6. 2 g ^$7 so 
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1 . 3%) e 

[0 2 5 2] Z<6±J&fa<DMj&l*l 5 3-15 6X:X& 

£-/&#j8 [2 i^V>r^-3-y^-l, 4-^:7 

B«IE— jK^(lb)^cOR» ^Mf/uST^5 2-^f^- 
1, 3-^^yi/ty2 9. 4g (l8 4mmol) 
S:ttffllfc:ta^ ^rt«6tl5!«cLt, mea; 
(1-4) -C*Stt5«iaffc-&»S:»i&Lfc (1Xi3 4 . 6 
g, IR^6 8. 2%) 0 

[0 2 5 3] z\0>&f&fo<DWtM.l*'l 4 8-14 9tT^ 
0W1S!) » 

7^Pv / 7-y (I p = 5. 38eV) 51195,!:, ® 

^tti£S«-t?*>a. ^fig^Ji^xfc, «rE*(io-i)-c*$ 

*V5 2 -t^^/^- /U^ii^/U- 3 -7x ^/U— 1 , 

4—^-7 h^y>3 omftaui:. jE?n*ai*i-e*>s, m 

IS^(HTl-l) t'i^5N, N, N' , N' -^rh^ 
^ (p— ^A^a^AO -3, 3' -^fvWO-^ 

^ dp = 5. 5 6 ev) 5 ommnt. femmmx 

cot^ t KP77>(f: <t A-^/MdT 5 0B# 

[0 2 5 4] -tLrr«D|fc*««r, MttStf-CfcST 

0 0tf6 0^1, fg»W»£ii:T, EU¥l 5-20/1 
mO*iia*I^MLT, ^*A*Wfl<0«*fle 

MM 2 

«W»*«li:Lr, XlMl7^p^7-y(cftx 

x, mjf5^;(CG2) r^^ix5^y^^7^p^r 
-^(ip = 5. 32 ev) smmn^m^tzzta 
nn. nmmi tmmz^x, mmmmytm^-t^ 

[0 2 5 5] ^Jfe^j3, 4 
HrHSii£3lJ£ LT, 2 - ^-^v-^/^^^i^/U- 3 - 
7x^-1, 4—f7 h*cS >Mtt*LT, Hiliaxt(l0- 
2)T'*^tL-5 2 -Th^r^^/K^/U- t 3 - 

4-t7l>^;y3 0tiS»L/; 

[0 2 5 6] ^Jg^J 5 , 6 
m^$&i£#J£LT, 2-^-^->^7/U/i?^U3i^/U-3 - 

^xin/v-i, 4-t7h^yyi:ftir, ^fl2T 
✓L/c flfties;(io-3)-c**ix^ 2 -t^r-y^^f^/ux 



(26) 



»M¥9- 1 5 115 7 



49 

3-y^=-/\s- i , 4 --f-y >3 oil 

[0 2 5 7] HJ£#J 7 % 8 

B(rlB^;(10-4)T?**ix5 
^siwi^^vvW- 1 , 4-t7h^y>30lilfi5 

[0 2 5 8] Jfc«« 1 , 2 

7x^;>- 1 , 4—T7 b*/fiZ.ft*.X % SuiB5£(3- 
1) T^^tl^3, 5-S^?7U-3' , 5' -v>t- 

4' -i;7x;^;y3 0ltfflOTi 

[0 2 5 9] Jt«« 3 , 4 20 
m^®i£#J<b LTx 2 -t^r'>^/^^^^- 3 - 

1 1 0 2 2 7^#t-^^^ttfc. 5£(ET13) : 
[0 2 6 0] 




(ET13) 



[02 6 1] T^^ll6 3~7x^V-l, 4-t7h 

* / ^ 3 0 ItS^rftffl Lfcr £H^li, Xlfcffll, 2 

* paste l-c\ ^wsiia^w^^i-s^^^^**^^ 
•^•asai*** bftvMi3&»r±j«6« u^iiat, 
[0262] ±e#safc«k ittt«^*^^»B*(w- 

I 

Vsl^tv* (GENT EC) frfjOK 7 

EE«r*Px.T, ^*ffiS:+7 00Vlcffirt$tfc. 
[0 2 6 3] tit, iBWt«o«**«*e*5^o 

TSlflttiLfc, K7 8 0 nm (W§2 0nm) , * 
ftW^ffiKHMt (WF«l8 0ms e c. ) IT, S3t so 
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M*6ft>& 3 3 0msec. &ifi Lfcl*jfiiT<©*H*ffi: 
Sr. myt'&mitLVL (v) irLTSH^tfCo r(Z)«3t» 

mfivL (v) fc^£wzb\ mytm*Mm&x+hz> 0 

[0 2 6 4] t^i"o 



[0 2 6 5] 

ran 





If 


Hal 


IEfL 

mm 


VL 

(V) 


HJfififll 


CG 1 


10- 1 


hti-i 


1 7 8 




CG2 


10- 1 


HTl-l 


1 9 5 




CGI 


10-2 


HT1-1 


1 8 0 




CG 2 


10-2 


HTl-l 


1 9 7 


mm 5 


CG 1 


10-3 


HTl-l 


1 7 0 




CG 2 


10-3 


HTl-l 


1 8 6 


5S6097 


CG 1 


10- 4 


HTl-l 


1 7 0 




CG 2 


10- 4 


HTl-l 


1 8 8 




CGI 


3-1 


HTl-l 


2 2 0 


ltRW2 


CG 2 


3-1 


HTl-l 


2 4 2 


tfcKM3 


CG 1 


ET13 


HTl-l 


3 0 5 




CG 2 


ET13 


HTl-l 


3 3 0 


tfc&095 


CG 1 




HTl-l 


4 7 8 



[0266] <(7*i??^?twmmyt& mmm-m^ 

Ht«l9 

j> (mtmjtmiiL- 0 . siv) ioik 
[0267] nmm 1 0 

HfflB5£(2-2) ^^5 2, 6-^t-^/^-p — < 

mfcmjzm&-i. 3iv> iomm 

[0 2 6 8] ^Jg^J 1 1 

m^mmt^mt it, P — vnftx-T. 

mj|Sit(3-l) -C«£ix5 3, 5-^7vU-3' , 5' 

4' -e/7x/^yy (^{b^Tc 

«ffi-0. 86V) I Oli^^iiOlfc^ ^J^te. 

[0 2 6 9] 3tJ£#J 1 2 
ffjfE*t(3-2) T*^^tl6 3, 5, 3' , 5' -rl>7^ 
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* (t-y^yw) -4, 4' -i/7x/^r/y 

Tcmtt-o. 94v) i ossaj^^raLAcr 
[0 2 7 0] nrnrn n-i6 

m+W^mtLX, 2-**^#yutf~yu^yu-3- 
y ^~t\y- 1 , 4— ^ h^ry ^JCftX-T, HfffS^OO- 

2) tS^ii5 2 v^yuzK—yv- t -:/^yU- 3 - 
7 1 , 4-t7h^yy30lffl:a5^iLt 

riMii, ^ft^j9-i 2 * paste lt, mmmm^t 

io27i] mmm 17-20 
m^mmt lt, 2 /w^/ua^^- 3 - 
^m^/u- 1 , 4 —t7 >\z{Xz.x^ H«jf2^:(io- 

3) X%:£tlZ> 2 -^-^r^yW^^yW^V^W- 3 -7i 
-yu-l, 4—7^:7 h^f-y >3 omffl^SH^Lfcr t 

[ 0 2 7^2 ] 21-24 



S^aSSJi UT, 2 yu#=y^^- 3- 
^^^yu-i, 4-^7 h^-y v^tx.r, hUbs^:(io- 

4)T^£*l£ 3-y^vW- 2 -^-^rv-^yu^— yu^Vv^ 

l 0 2 7 3 ] it&ffl 6-9 
m^^#J<h.LT\ 2-^-^r'>^yu^nyUzn^yu-3~ 
7x^U-l, 4-^7 >\Zftz_X, S9IB«;(ETl 

3)T*£*l5 3-:7:cn/V-l , 4-t7h^ryy30 

[0274] ±e*Mfc«a>m*»«*«co^T, 

£^2-4^1% 
[0 2 7 5] 
[^2] 



[0 2 7 6] 





mm 








VL 




mm 








(V) 




CG 1 


10- 1 


2-1 


HTl-l 


13 5 


sgfflifflio 


CG 1 


10- 1 


2-2 


HT1-I 


13 2 




CGI 


10- 1 


3-1 


HTl-l 


1 3 0 


^lffi£B!l2 


CGI 


10- 1 


3-2 


HTl-l 


1 2 8 




CG 1 


10-2 


2-1 


HTl-l 


13 7 




CG I 


10-2 


2-2 


HT1— 1 


13 5 


SSMW15 


CG 1 


10- 2 


3-1 


HTl-l 


13 5 


5SH&0I116 


CGI 


10-2 


3-2 


HTl-l 


1 3 1 


[*3] 




mm 


m& 


K 




VL 










asm 


(V) 




CG 1 


10- 3 


2-1 


HTl-l 


1 3 0 


£gffiWl8 


CG 1 


10-3 


2-2 


HTl-l 


1 2 8 




CGI 


10-3 


3-1 


HTl-l 


1 2 2 




CGI 


10-3 


3-2 


HTl-l 


1 1 8 


^jffie>i2i 


CG 1 


10-4 


2-1 


HTl-l 


1 3 0 


SU&0>]22 


CG 1 


10-4 


2-2 


HTl-l 


1 3 0 


^Jfc0>123 


CG 1 


10-4 


3-1 


HTl-l 


1 2 3 




CG 1 


10-4 


3-2 


HTl-l 


1 2 0 
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[0 2 7 7] 



[*4] 





mm 


mmm 






VL 
(V) 




CG 1 


ET13 


2-1 


HTl-1 


2 9 5 




CGI 


ET13 


2-2 


HTl-1 


2 9 0 




CG 1 


ET13 


3-1 


HTl-1 


2 9 0 




CG 1 


ET13 


3-2 


HTl-1 


2 8 8 



mmm 2 5 

ifH4jSTfe5xiiii7^p^r=yi 00s* 

2 O O Ofi&S&O^ h7 t KP77>i t> 

[0279] ^ttroMM, ^mt£»r?fc6T 
ootteom mm&mz^x, mmi »m<Dm$i 

jUz^^/U- 3 —y^^/U- 1 , 4 —T7 h*cS > 1 00 

mfigjs<b. ^*^WT'fc5^y m o ofifi 

[0 2 8 0] ^itr^MM, _Ll£m?^fi§£J§-h 

HJ£#J 2 6 

^-A—l, 4—^7 b^r/ >^Rx.X, HUlS^:(10- 

2) xm$tiZ> 2 -^i/y&yV/K—A— t -^^~)V- 3 - 

[0281] num 2 7 

y*.->v- i , ^{cftxT, fifflaaiao- 

3) T^£*L£ 2 -^-^rv/^/^/K^y^^^/W- 3 - ^zc 

[0282] nmm 2 8 

W.^ffi&Mb IT, 2-^^>#/u*'~/i^?vw- 3- 
4— t:7 hdr/ ViC^xT, fufB5£(10- 

4) T^£tb5 2 -;?h¥ 5/#/VsK -ju^^is/V- 3 - ^ ^ 



/v-i, 4-t7h^yyioolMS:ftffltfc^i 

^#SUB «r3KiS L 

[0 2 8 3] Jt«« 1 0 

n+mmffltLx^ 2-*^>#yi^~/w^/v-3- 

1) T^£*t5 3, 5-^^-3' , 5' t - 

4' -^7x;^yyioolI»fffl 

[0284] JfctM&J 1 1 
m^«^Ji: It, 2 3 - 

3)T*^^tt5 3 1 , 4-t7h^/yiO 

om*»Sr««bfcri:a^tt, 3Hi«2 5&|!M*fc:L 

[0 2 8 5] ±ta*H««. Jt««<o«^^JW***- 

[0 2 8 6] 
[^5] 





*3L. 


mm 


VL 
(V) 


HSfifirtJ25 


CG 1 


10- 1 


2 7 0 


Hifc0U26 


CG 1 


10- 2 


2 6 9 


^0927 


CG 1 


10-3 


2 6 2 


Hife0ll28 


CG 1 


10-4 


2 6 2 


ttt&fciio 


CG 1 


3-1 


3 4 6 


ifcU^ll 


CG 1 


ET13 


4 0 9 



[0287] iT-Tx* rmkmmjtft wmm » 

MMM 2 9-32. fttgtm 12-14 

a-l) : 
[0 2 8 8] 
HIS 8 2] 
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(CG3a-1) 



[0 2 8 9] T-mZtlZikG-W) ( I p = 5. 5 0 e V) 

7, jttMi-; 3, 5^[s]^^L-c, mmmmytm*m 

iS^^TV* (GENTEC) tlJJ© K9*«ffi«*« 

ffiSriHUtT* *<0*B«r+ 7 O 0 VlCflf«aF*fc. 

[0 2 9 0] It, ±8aK»«0>K5t3t«"C*>5^ci 
yy7^eM Wl4 7pW/cm 2 ) 3r< 

e c. ) L:C, 3 3 0msec. gi^bfc 20 

#jfcTW*»«tt«r, «*«mffiVL (V) tirsi£ 
Lfc 0 r^SSttVL (V) *S/h£W££\ Jgftffc 

[ 0 2 9 1 ] 6 (d^iv 

[0 2 9 2] 



me] 








mmm 


VL 
(V) 




CG3a-l 


10- 1 


HTl-l 


2 15 




CC3a-l 


10-2 


HT1-1 


2 1 6 




CC3a-l 


10-3 


HTl-l 


2 0 6 


M0932 


CG3a-l 


10- 4 


HTl-l 


2 0 4 




CG3a-l 


3-1 


HTl-l 


2 9 4 


JfctfcffllS 


CC3a-l 


ET13 


HTl-l 


3 7 5 


Jtt*0!ll4 


CC3a-l 




HTl-l 


5 2 1 



[0293] ((7tp ntmrnmitfr mmm » 40 
nmm 33-36. \twtm 15. 1 6 

t, miis^:(CG3a-i)-e^$n5-<]; ^>mm 0 on 

«S&ttffiLfc::£«*M*, Hffi^j2 5~2 8. Jttt« 1 

o, i lirnaiar, a«s«3tHSrW-rsr^-ci^ 

[0 2 9 4] ±ia#HJ£«, Jttt«<D«^^*«*:»:J- 

fc. **«:*7fc«i-. 
[0 2 9 5] so 



1*7] 







Urn 


VL 
(V) 


H2ffifif!J33 


CG3a-l 


10- 1 


3 0 0 


HfiH0>)34 


CC3a-l 


10-2 


3 0 4 


SU60935 


CG3a-l 


10- 3 


2 8 5 




CC3a-l 


10-4 


2 8 2 




CG3a-l 


3-1 


3 8 6 




CG3a-l 


ET13 


4 5 5 



[0 2 9 6] «^^^^36jRffl««ff 0MB) » 
H*#J 3 7 v 3 8 

7x^u- i , 4—^-7 ycfttt, **«4T 
;ifc, milS^;(lO-5)T^$tv5 2 - (^i/^/wtf-^ 
-4->^-/U^3i^y>) — 3 -7 ilz^jU- l , 4-^:7 
h ^ry y 3 0 If SiSrftffi tfcr tMtt, mmm l . 

[0 2 9 7] jUfe#j3 9.40 

m^mmt ur, 2 a^^aoc^w- 3 - 

y*.-^- 1 , 4--^^ h^y x^x.r, huI5^:(io- 

6)"C^£ix£2- (^^/ufc/u-4-^y7 p Dt Q 
;l/7x^;W - 3 ^^yU- 1 , 4-t7h^yy3 

MtLfc. 
[0 2 9 8] HttM4 K 42 

7^~)V- 1 , 4-t7h^/^fttt, *S«5t? 

#ifSE^;(10-7)"C*Stt5 2- (^vofrA^-yu 
-4-xf/U7x^;l/) — 3— ^zn^/U— 1, 4 — -j~:7 

[0 2 9 9] ±tB#3a6«<0«^^*«***-oV>T. 

[0 3 0 0] 
1*8] 



(30) 



#^¥9- 15 115 7 



57 



58 











VL 
(V) 


mmmsi 


CG 1 
CG2 


10-5 
10- 5 


HTl-1 
HTl-1 


1 7 5 
1 9 0 


1060*139 


CG 1 
CG 2 


10-6 
10- 6 


HTl-1 
HTl-1 


1 7 2 
1 9 0 


£tt0«41 
MMM42 


CG 1 
CG 2 


10- 7 
10-7 


HTl-1 
HTl-1 


1 7 3 
1 8 9 



10 



[0 3 0 1] (WiM-m^s 
mmt&m&mm » 

^llfe« 43-46 

ifi^Jilt^ 2-;**S':&/i'#=A':s^yi'— 3- 
:73:=A'-l, 4-t7Kyy|:ft^*jSfl2-c 
xfc. H9E*(i0-5)T-«$ttS2- 

— 4 _ ^ =3-}Vy m ^/l^) — 3—^3i— /w— 1, 4 — 
f^y >3 OMMKHSWHLfc:: *£WM±* Hlfi«l9- 
l 2 *H3«KL-C\ *.Jia!«*JB**+-S7 f ^^^*» 20 



[0 3 0 2] 47-50 
m^iHSJt It, 2-^^r^^^/^^-3- 

y i , 4— h*y ^KftxT, BufB5£(i0- 

/I^ol—AO — 3— 1, 4-t7h :3 ry>3 

[0 3 0 3] H*#J 51-54 
m^SlSSJ^ IT, 2 -^-de^/U^/^^/W- 3 - 
7x^-1, 4—ryh*Sls\U\7LX^ &&M5X 

Haia*oo-7)-e**ns2- (^^^tK^/w 

- 4 — j^vI^jk^I") - 3 ~y*~/U- 1 , 4 --^^ 
[0 3 04] ±B#Sall«<0«^¥JW!*^*«--^v^T. 

&s 9 tc^-r 0 

[0 3 0 5] 
[^9] 









i#i 




VL 








vksm 


(V) 




CGI 


10-5 


2-1 


HTl-1 


1 3 0 




CG 1 


10-5 


2-2 


HTl-1 


1 2 9 


Sttf0845 


CG 1 


10- 5 


3-1 


HTl-1 


1 2 5 


ssm«46 


CG 1 


10-5 


3-2 


HTl-1 


1 2 2 




CG 1 


10-6 


2-1 


HTl-1 


1 2 8 


HJte0?48 


CGI 


10- 6 


2-2 


HTl-1 


1 2 8 


HMS0949 


CGI 


10-6 


3-1 


HTl-1 


1 2 1 




CGI 


10-6 


3-2 


HTl-1 


1 1 7 


£»«5i 


CG 1 


10-7 


2-1 


HTl-1 


1 3 0 


!U£0d52 


CG 1 


10-7 


2-2 


HTl-1 


1 2 8 


HJS0U53 


CG 1 


10-7 


3-1 


HTl-1 


1 2 5 


*JM4 


CG 1 


10-7 


3-2 


HTl-1 


1 2 2 



[0 3 0 6] «xi**^#*RfflJR3fc;f*; (««!!) » 
*Jfe« 5 5 

4-^^ h^y vtcf^-c, -&dc«2-e 

-4-y^/U^m— ^) - 3 -7x^- 1 , 4-^^ 



[0 3 0 7] H^^J 5 6 

7^~a--i, 4-~ty b*y >\cix?LT, wimmiQ- 

/U7x^;l/) -3-7x^-1, 4--^^h^ry>l 
BJltLfc. 

[0308] nmrn 5 7 



(31) 



4$fW9- 15 115 7 



59 

Sottas* £ L"C\ 2-^-*->*^#=/U3t^u-3- 

Jfti5^(10-7)T^£*L"5 2- (t^v'^/^iyu 
- 4 -m^-yU^^ -yU) - 3 -7 zl^jV- 1 , 4-^:7 

h*yyioolMSr«ffllfc:ta»iis 3lft«l2 

[0 3 0 9]. ±fa#HJS0»J<om^^®*ft:^ol/^T, 

4:* 1 0 tc^-f o 10 
[0310] 

[Sio] 







mm 


VL 
(V) 




CG 1 


10- 5 


2 6 6 


SUIS0!156 


CGI 


10- 6 


2 5 9 


HJ80IJ57 


CGI 


10- 7 


2 6 6 



[0311 ] «t*^o mmmmxitt (&mm) » 20 

3l*£#J5 8-60 

T, fltfia*(CG3a-l)T-*$ixS{b:'&» (I p = 5. 5 0 
eV) 5fiS»&«fflLfc;i£«*M4. H*fe#J3 7, 3 

ftEIffi SrMS L 7c 0 

[0 3 12] ±BS#^^£^Jtom J ?•^K^^^*:{-oV^T, 

[0313] 30 



til] 





mm 




tmm 


VL 

(V) ; 




CG3a-l 


10-5 


HTl-l 


2 1 0 




CG3a-l 


10-6 


HTl-l 


2 0 9 


mmmeo 


CG3a-l 


10-7 


HTl-l 


2 0 8 



[0314] ({T-fvyftmmmftft (ms) » 

HJ£#J 6 1—6 3 40 
«fflf»£39£b"r\ X1MI7^ n v'T-^cft*: - 

t\ Htria^;(CG3a-i)"C*$ns-<y ^^mm o on 

T, iiIIS*l^tt67tn«IfflOi3t#^S 
Sbfc. 

[0 3 15] ±E*j6tt«<D«^«B3tff«-ol>T, 
[0 3 16] 

[t!2] 50 



60 





mm 
36£?H 




VL 
(V) 


StJffi0961 


CC3a-l 


10-5 


2 9 0 


^££0462 


CC3a-l 


10-6 


2 9 0 




CC3a-l 


10-7 


2 9 0 



[0.317] «7^*^#Wffl«*(* » 
3li£#J 6 4,65 

S^SSI* bT, 2-^^/u#-^^/u-3 - 

[0318] 66,67 

m^Plw^J^ It, 2 -^v-^/U/tf^/u^^/u- 3 - 
7^^/w-i, b=*y >tcttx.T, hu1e*S(i- 

2) -e^£ixS2- (4-^^^-O^-T/w) -3-7 

[0319] 68,69 
m^^J^ LT, 2 3 - 

^oi^/U-l, 4-t7b*;>|:ftx.t^l*(!7'C 

x.7c, mii2^;Btjls^:(i-3) r^£*i£ 2 

3- (4--fy7'nt>7x^) -1, 4-t7h^r 
y ^3 oks«Sr«fflLfc^^^fi. 2i: 

bit. 

[0 3 2 0] Hjife^J 70,71 
m^iSSJ^: bt, 2-5*-^*>^/U^/V^^-3- 

WE* (1-4) T**^tt5 2-^<>'y^/U-3-> 
W-l, 4 - 17 h ^7 > 3 0 ll^^ffl LfcC ^ 

[0 3 2 ii ±m&nmm<Dw t *i*nmytmz^x^ 

1 3 (c^i" 0 
[0 3 2 2] 
[^13] 



(32) 



#1¥9-1 5 115 7 



61 









iE?L 


VL 
CV) 


mm&rn 
rnrnmm 


CG 1 
CG2 


i - i 
i - 1 


HTl-1 
HTl-1 


1 8 5 

2 0 5 


mmmw 


CGI 

CG2 


1 -2 
1 - 2 


HTl-1 
HTl-1 


1 8 2 

2 0 7 


mmmw 
mmmrn 


CG 1 
CG 2 


1 - 3 
1 - 3 


HTl-1 
HTl-1 


1 9 2 

2 0 6 


mmmio 
mmmn 


CG 1 
CG 2 


1-4 
1-4 


HTl-1 
HTl-1 


1 8 6 

2 0 5 



[0323] mmm-ttS: 
mmm 72-75 

HfjlS^(l-l) -C*$tL6 2-' <^y^/t— 

zm-tzfi?* n&mm commit ^mm l 

[03 24] S£Jfe0»J 76-79 



62 

7x-;i/-l, 4 --7-7 h^-y vfcttji-t, Hftl5*(l- 
2) -C^£*b5 2- (4-3t^-/W<^> r -f /^) -3-7 
xn/p-l, 4-t7h^>'3 0HS«:ftfflLfc: 

[0 3 2 5] HJfe« 80-83 
m^WSSJi: LT\ 2 -**^#/u#=yioi*vu-- 3 - 

10 3- (4 — ( yzfu\fjvy^~j\s) -1, 4-t7K 

/ >3 oll^CTif:: ir^tt, i*M9-i2 

[0 3 2 6] 84 — 87 

7m^/U— 1, 4-t7h^/y|C{UT, ^i8T* 
«JfB5£(l-4) T^£*bS2-' <7^^7U-3-^ 
^/U-l, 4-t7F^yy30llM^ffitt-^ 

20 ^i-S^^^/^Sffl^^frSrKagLfeo 

[0 3 2 7] ±|E#HiS^J^m^«^3ti*:^oV>T, 

14,15 td^-To 
[0 3 2 8] 
[^1 4] 





«5 




ill 


2E?l 


VL 






mm 




(V) 


$Jte0>I72 


CGI 


1 - 1 


2- 


1 


HTl-1 


1 4 2 


HSfi0il73 


CGI 


1 - 1 


2- 


2 


HTl-1 


1 3 8 


Hii0974 


CGI 


1 - 1 


3- 


1 


HTl-1 


1 3 6 


H58S0875 


CG 1 


1 - 1 


3- 


2 


HTl-1 


1 3 3 


Slite^l76 


CG 1 


1 -2 


2- 


1 


HTl-1 


1 3 9 


#U&#177 


CGI 


1-2 


2- 


2 


HTl-1 


1 3 7 




CG 1 


1-2 


3- 


1 


HTl-1 


1 3 5 


f£Jfc$I79 


CG 1 


1-2 


3- 


2 


HTl-1 


1 2 9 



[0 3 2 9] 



[*1 5] 



50 



(33) 



ffl¥9-l 5 115 7 



63 



64 







Wr 






VL 












(V) 


5UitW80 


CGI 


1 — 3 


2 - 1 


HTl-1 


1 4 6 


PSffitw81 


CGI 


1 - 3 


2-2 


HT1-1 


1 4 2 






f o 


3—1 


nil — 1 


14 0 




CG 1 


1 -3 


3-2 


HT1-1 


1 3 8 


§Sffiffil84 


CGI 


1 -4 


2-1 


HT1-1 


1 4 2 


#£$10985 


CG 1 


1 - 4 


2-2 


HT1-1 


1 4 2 


rnmmw 


CGI 


1 -4 


3-1 


HT1-1 


1 4 0 


HJ£0fl87 


CGI 


1 -4 


3-2 


HT1 — 1 


1 3 5 



[0 3 3 0] (fflJf §») » 

mmm s s 

7x^- 1 , 4-t7h^r/y|^tT x -£/&#j3T* 

mfia^(l-l) t?f$ti5 2--<y/-f;i/-3-7 20 
i , :-4-^-7 h^yvi o omfilfP^^b/c 

[0 3 3 i] mmm s 9 

2) T^£;ft,&2- -3-7 
=tl-/U- l , 4-^:7 h^y ^ i o 0fig£B£r^/fJL£: 

fj* <Dmytt£*mm: l *l 0 30 

[0 3 3 2] H^^J 9 0 

xfc, mjis^:HijfB^;(i-3) r^^tt6 2 — -vW/i— 

3- (4-^y7 P Pfc>7x^) -1, 4-t7h^ 

[0 3 3 3] MMM 9 1 

m+$m&#\tLX, 2-^io&/l^-/i^^-3- 40 

^^^/u-i, 4-^.7 h*/ y|:{Ut, £*/&#J8-e 
;tfc, bu1E5£(1-4) T*^^tL5 2—0-^^-3-^ 

4-t7h^yyiooiiSMU:^ 

[0334] ±^mmm(om^Mm^tm^^x. 

£$ 1 6 Ci7j^r o 
[0 3 3 5] 

1116] so 





®?5f 


mm 


VL 

(V) 




CGI 


i - i 


2 8 5 




CGI 


1 -2 


2 8 0 




CG 1 


1 -3 


2 9 0 


HiffiM9i 


CG 1 


1-4 


2 8 7 



[0 3 3 6] ((T-r*yytmm®ytft mmm) » 
m&m 92-95 

mm^(CG3a-\)Xigt£tlZ>it&Vo (I p = 5. 5 0 
eV) 5fi*»SrttfflLfcr ^^tt, I»J6 4, 6 
6. 6 8, 7 0tl^ilClT, *iaS«i^St57 

[0 3 3 7] ±jE#ll!fie»J9«^XlB3tff^ov^r. 

7fc^-T e 
[0 3 3 8] 
[$17] 









mm 


VL 

(V) ; 




CC3a-l 


i - 1 


HTl^l 


2 2 5 


mmmw 


CG3a-l 


1-2 


HT1-1 


2 1 9 


mmmsA 


CG3a-l 


1 - 3 


HTl-1 


2 2 8 




CG3a-l 


1 - 4 


HT1-1 


2 2 7 



[0339] «ri-tiirytmm®ftt* vmmm » 
^mm 96-99 

t\ sijie^:(CG3a-i)T^^tt^^y uvM^f i ooit 



(34) 



4#|Pj¥9 - 15 115 7 



65 

[0340] ±M&nmm<nm^Mm%m^\<^x, 
%m i 8 M*i- 0 

[0 3 4 1 ] 

imis] 





mm 


9& 

mmm 


VL 
(V) 


^flfc#l96 


CG3a-l 


i - 1 


3 1 0 




CG3a-l 


1-2 


3 1 1 


nmmw 


CG3a-l 


1-3 


3 1 5 




CG3a-l 


1 - 4 


3 0 8 



[0 3 4 2] ««**0>#£J04S» «HB5£(10-1) X 
l, 4--?-7h*/>'*r«-T-|ia9MtLrfflv^SI*« 

*MB*(i-i) -essnsa-^y^^ 
- 3 — y zr- ^-/is — i , Y*;i/*n>i-*mi&nt 

LTffl<^7c3lfe#j6 4 0l*^^il3tiEi/2 (I) 

tMtC3fe«ftKKl -Cttffltfc^xVfy^ (GEN 20 
TEC) tt»<OK7^«fi!«*«S:fflV^TflOSLfco o 

l^T, *SSl 0 0 0 1 u x<Dft;2:3 0»BUH»Lfc 

SO 5 , ±1BK 7 ^T, Pfi8ft#<o 

¥R**fiEi/z (E) *»Jj£Lfc 0 
[0 3 4 3] ^:LT±fia^i*K*fiEi/2 (I) &£XfE 
1/2 (E) TB*fcJ:0 4m«3t*«>«ttD*Sr* 

[0 3 4 4] 

[* 1 ] 30 

E, /2 CE) 

iiju^ (%) — — x 1 0 0 

Ei/aCO 

[0 3 4 5] 1 9 ic^i". 

[0 3 4 6] 

[*19] 





wo 




10 6.3 


nxm 


1 0 2. 1 



[03471 mftm<o#?*iG»9&9iffl iwasta 

0-l)T^£*x£ 2 -^^/I'/tf^AOL^/V- 3 -7 * 
»JlOi»^ We*(10-5)-ca$tlS2- 

3-^^^/U- 1 , 4-^7 h^y ^fcttHinS so 



66 

Mb Lrfflv>fcH2ifi^j6 4(Ol^> *jft-t # ix0>«# 

[0 3 4 8] 

[*20] 









5 2'C 


HStfi?937 


5 8"C 




6 2°C 



[0 3 4 9] «^y^^X/^J3t^fife» TI/7^A« 
i/*^/U3LX7 L Jl>l 0. 6 8kg (5 5^) % 9, 9 
-tr* [4- (2-t KD^r^xh^r^) 7x^;l/] 7 
;^l/yi6. 8 8 kg (3 8. 5 -=e^) *3 J: t*=^ U 
>"^y 2kg (11 6^e/u) £JE^£f£ U ftfe 

8Ht»^v/^15. 99 g (0. 091^ 
/w) *mi\ rjifc&RjeWtcSAU a»<#Lfcask 
»Lfc^ot 1 9 0 e C^^>2 3 Otf^ttil 

6. 9g (0. 0 6 6^) #feSrB6ih-r5ifc*<0 
!)>i?M)yf^^f;H4g (0. l^e/i-) 
ALT, #a£*ffi&8**fc:fTV\ ^t^xf-uy^ 
yn-/^i^/^b, WMt?:2 8 0 < C, 

[0 3 5 0] wOzKy^^x/^WJIgOSRttffittO. 5 
dl/gtfcO, ^7^WSTg(il4 5tT^o 

H^#J 10 0. 101 

[0 3 5 1 ] ±fB#^#J<Z)m^X^ftftlCO^T. 

[0 3 5 2] 
[312 1] 











VL 
(V) 


«5fi0d 100 
mm 101 


CG 1 
CG2 


1-1 
1 - 1 


HTl-1 
HTl-1 


1 7 0 
1 8 9 



(35) 



15 115 7 



67 



68 



[0353] tTi?*/i>xMmw&t# mmm-m^ 
mmt&mmmnk) » 
nmm 102-105 

oo, 1 0 iT'^it<z)i^i:^yx7f/>Wii 0 
osfi»*teffiLfc;i£«*M*, Hj&£#j9~i 2 k mm 



[0 3 5 4] ±IE#KSS«(0«^¥K«3feflc«-oi>r. 

^^2 1 (c^*t 0 
[0 3 5 5] 
[«2 2] 











TEJL 


VL 












(V) 


HfiftGl 102 


CG 1 


1 - 1 


2- 1 


HTl-l 


1 3 6 


HJfc0!J 103 


CG I 


1 - 1 


2-2 


HT1-1 


1 3 0 


Hifc0tj 104 


CGI 


1 - 1 


3-1 


HTl-l 


1 2 5 


HSfifiH 105 


CG 1 


1 - 1 


3-2 


HTl-l 


1 2 2 



[0356] ir*s*A'*Mmm]m mmm » 
mmm 106 

UttWlOO. 1 0 1 T^fflL7c(7)<tI^C^y^ 20 

2 5 tnaHdu-c, aasas^ssrWi-s^^^/^R 

[0 3 5 7] ±EIM6«0«^JCiB*fl5:^o^T % fift 

[0 3 5 8] 
K2 3] 









VL 

(V) 


HfiStfJ 106 


CG 1 


1 - 1 


2 6 6 



[0359] tT-rurxMmmxto (mmm) » 
mmm 1 0 7 

t\ Bul5^:(CG3a-i)r-*^tL6{t:^ (1 P = s. 50 

eV) 5««»«r«fflLfcr 4:BJL^*4, IWJlOOt 

Lfc. 

[0 3 6 0] ±EII»0flom^»83fe*fc:o^-r, iiu 

[0 3 6 1 ] 
1^24] 











VL 
(V) 


107 


CC3a-l 


1 - 1 


HTl-l 


2 0 8 



T\ «FES;(CG3a-l)T-***t6^y 0 Oil 

»&*M!LfcC*£WMi, SWJl0 6<l:l53^Lt, 

[0 3 6 3] ±Elll6«<o«^F^X«3tfr^^:ov^r. hu 

[0 3 6 4] 
[^25] 





as 




VL 
(V) 


108 


CG3a-L 


1 - 1 


2 9 5 



[0 3 6 2] «r^n 4r%Mm&yt# mmm) » 

Hfe#J 1 0 8 



50 



[0 3 6 5] 

mmz-r<ti*kkt>\z s im^<D»m&&*Tffi*m 

*3I1!J£ (V) ill (/i A) ^||«^t^7 
7T*fc6c 

[12] -&fiR«i-e**Lfct«*<o#^i» 

[13] ft*«21?^«lfctjj*fl!>*»j|| 
■Site*'** h^t^7 7T*5, 
[El 4] *rt«3"C*tfLfcferiafc«>*»j|» 

[B5] #3BW<D, *a«4-C*«bfcfert*«>*^j|» 



(36) 



#M!fl¥9- 1 5 115 7 



69 

[1116] *3§^0, ^««5"C^dtL*:±**«)#^Ml 
[Hi] 



70 




» ftlcm") 



(37) 



tl?9-l 5 115 7 



[04] 




[05] 




[06] 




(38) 



ff9- 15 115 7 



[i7] 




IH8] 



2 




[0 9] 




(39) 



<ftffl¥-9- 15 115 7 



^R^BRm+^Eiit 1 T@ 2#28-^ 

(72)S8W# W# *tt 

*B»ff*B£rtT*ifeE3ii£ 1 T i 2 #28^ 



(72)$g9!# »Jt 

*BErtf*IKfP t f*:E3Ei£l T@ 2#28^ 

(72)38W# *ffl 

*B£Jff ^Km^ESt 1 T i 2 #28^ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□✓FADED TEXT OR DRAWING 

^Tblurred OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRA^^SCALE DOCUMENTS 

□ ONES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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